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(54) NOVEL POLYIMIDE 

(57)Abstract: 

PURPOSE: To obtain a polyimide excellent in liquid- 
crystal alignment etc., and suited for use as a liquid- 
crystal alignment film by reacting two specific diamino 
compounds with a specific tetracarboxylic dianhydride 
and heating the resultant poly(amic acid). 
CONSTITUTION: A diamino compound represented by 
formula I (wherein R1 is a 1-20C alkyl) (e.g. ethyl 3,5- 
diaminobenozate) is reacted with a diamino compound 
represented by formula II (wherein (m) is 1-20; (n) is 
1-2; and R2 is a 1-20C alkyl or alkoxy) {e.g. 4-(trans- 
4-ethylcyclohexyl)phenoxypropyl)3,5 
diaminobenzoate} and the tetracarboxylic dianhydride 
represented by formula III in a solvent to yield a 
polyamic acid. This acid is heated to obtain a 
polyimide comprising 5-95mol% structural units 
represented by formula IV and 95-5mol% structural 
units represented by formula V. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 




Copyright (C); 1998,2000 Japan Patent Office 



ma*9itmf (jp> 



02) & M ffF & * <a) 



^5)18-120078 

(43)£BB ¥^8^0996) 5^ MB 



(51) IntCl. 6 




"1? T 




C 0 8 G 73/10 


NT F 






G0 2F 1/1337 


5 2 5 












#MsR ti!jftS©S4 FD (4 8 1) 


(21)ffl»#^ 


4*H¥6 - 281255 


(71) USA 


000002071 










^6^(1994)10^200 




*.mhkmsim*2.& 3 TB 6 #32^ 




(72;5HIWl« 


Si 














<72)3M&U 


tra» ft 








w&i\\\!kfflm<&n&. ZJWTIO* 3 # 






(74)ftJBA 





(54) [jfifB^**] sf&#y--fsF 

(57) [SKI] 





[21 



CCXXCH^ 



(2) #98¥8- 1 2 0 0 7 8 

1 2 

[M$fli] a: C ID tfjS^iiafllJa^ffifciC C23 x- Hbi] 




COOR 1 



b r M±^MWl i~20 fflT;u*;i/S*^-r» ) iosk [{b 2 ] 




[3] 



Ki~2 ocT^^ua^fc&r^^v-^fc^-r,, ) 



★ Hb3] 



20 



COOR 1 



[3] 



(fe^d l r Mtmmm. 1 ~ 2 0 ©t^^i/Ss^-To 
Mb 4] 



COO(CH 2 ) m 



[4] 




(fc«bmlil~2 0©ffiR, R 2 (iK^ 




[51 



[0 0 0 1 ] 



[0 0 0 2] 

w««9u ^asstt, aMWtt, w*«i**Av^«ti 



30 m±&n*7V>V&9L1&Z<D&>ia t n : ?#&*&b 

^> o 

[0003] mm^nmzm^btix^&WLB^TsiM? 

(JU"FTNi:B&-r) *-K#£££yB£ftT 
V^o ^fes ^©^btl^* 18 0-27 OftKbfc 

(lUTSTNtlft-r) 

^Mx^^VU^ffl^lbT^fitC^^nTV^^o CI© 

^vb^^b^wftfis^ffitfftnfca^sR^iibT, & 

&*imJS#T3»^ (ttTSBEkdt) *-K#IM83tL 
$g 50 Tl^^ £©#5tT*tt2 0-3 OJgfcl^ofciSl^l' 



40 



(3) 



$SM¥8- 1 2 0 0 7 8 



[00041 *&*iias* : Fo*^-<t#a*tiTv> 

[0 0 0 5] $SM¥4- 1 0 0 0 2 0^fi;«lCii««t 

as! trass; cn ©«a#tt**-rs#v>f * feisi 

ffiSGIifc^o ^M¥3 - 1 7 9 3 2 2^&«, « 20 

9flip3 - 1 7 9 3 2 3 ^&i*J;Tf»«¥ 5 - 2 7 2 4 

yv-W^'i^ K*tt»EiaK#W^3;lv^ 
£o UUtL6©#y>f^ h'(iS®^:2 0 0-2 5 
0 o CTl~2^P^©^jSc^^STfe^), BSfMSOtt^* 

[0 0 0 6] *ftffif tti«i:7 

¥6- 1 7 3 2 6 g^fcLTWfffchBBifTofc**, ^<D 



hft*RoCk*»SU «rHI¥6-2 3 4 1 6 2^h 
[0 0 0 7] 

[0 0 0 8] 

-fcu-cw^nsx hubBS; C23 ©«j6#ffi©ft*&tt 

C2) ®{b^ffliiafi£tt4SiS^i:C'f ^ 5-4 5 
[0 0 0 9] -T«:tot.*»W©«^ttTf3fflji*)T?* 

So 

(DSCO Tf^*lx**a#ffii:* C2D t-TP^n 
~9 5^;i/%T-$)S^'M 5. K. 

[fb6] 




(I] 



COOR' 



(fc*UR 1 ttSaR»i~2 0©r;i/^^**7rv-ro ) 



[lb 7] 




ftPB¥8- 1 2 0 0 7 8 



(2) a C33 *3<tt5S; C4D T^n^r^bi^ 
Mb 8] 



NHz 



[3] 



[ft 9] 



— 2 0©7Jl/*Jl/fi*7P"i'o ) 



XT 

COO(CH 2 ) in 




^1~2 OfflT^V^ttSfeti^ 3 * 5 ''** 71 ^ 0 ) 
lit 1 0 ] 




[31 



Mb l 1 1 



(3) ±.tm (1) ra~±lB3§ (2) JHco^-fttfrfcffi 



COOR 1 



[3] 



% ±e« (3) ati«*nfc«iBisiii*«*fc 30 (^Rhmmm~2 oa™******. > 

COCXCHj),, 



[4] 




(fc«bmf±l~2 OCDfflBu ni*l~2. R^ft* 
$1-2 O©?;!/^!^^^^^^^ 0 > 
[00 1 1] ±ESt C3D 1f^StiS3, 5-^7^ 



3, 5 



40 





(fcSbR^KSRtti^zoor;^!/**^- ) 

[0 0 1 21 _tJB5S C4D -e^StlS 3, h-VTXJ 



ffl»£4- (b?>*-4-7 50 



3, 5 F< 
- s; - b pS*f87iV*^^r^*»N 
«y^^i>A-K*ttli#*'Fa«fll7cb-C3, 5-S> 

[31 

Pd/C 

COOR 1 

^;i/7-te b7U' (DMA c ) , N-^;V-2-tf 
nUK> (NMP) , *>b<tt^^^*^^ 7 '- K 
(DMF) 10 0-1 5 



(5) *SH¥8- 1 2 0 0 7 8 



7 8 



ffiT 3, 5-^ h n^W>f^n.Jh-^U >*-4-r»**-**n^;i/) 
^^-->^o^dr^;i/) 7i;+>>m^ i^r;!' • [0013] 



OjN, 




COCl 




NO! 



H 5 



coocch^o 



Pd/C 



[4] 



[0014] ^fJS^^v^Ti^ffiffl-r^T 1 h 

-;!/fb7*^#>B-i** (BP DA) "t?»S« 
.1 5] 




[51 



[ o o l 5 ] sc C n , * C 2 D -e^SftSWiS 

^l/tfcWU St CU #5-9 5-e;i/%. A C2D #9 5 

CI) ^3 0-7 0^% St C2D ^70-30^ 
SCO ©tb**5^;vX^"Ft-TSi:, » 

-5 Baa* 5 * So 

[0016] #y>f * c 13 

[0 0 17] ^ F^^tCfcttSiS C2D 

t>\z»3ih<\Zm#G&.±-C9>&. m#3ttT"C»Si: 

[0 0 18] ±ffi^7^>fcxb^*^#>»=&*W 

«tt«*©*frT. DMA c v NMP, DMF, 

(DMSO) , 7^U7>7 

#Sb<ttNMP*»*- 1 0-3 0 



[0 0 19] ^ K*5<fctf«ilElR!K«:a 

HB-rsk, ±l3©#UT^^y^«*. NMPn DMA 
20 c. DMF. DMSO, WHzDV/I/^ x.^)Vii)V 

t:V-;i/fc u o.i-3 0li%M 

[0 0 2 0]«m 10 0-4 5 0'C, »*b<ttl 
8 0-2 2 0°CT*jEjnf&ffiS£fTl\ |ftzkEH«SliB*^t: 

30 b-C«SEl6ll»*»So 

[0021] mmm^m^^^xm^^^^^^ 

40 in-Fi lm-T ransistor) M IM 

(p<^;W Metal-Ins 
ulat or-Met al) SR^fc^OffiBlSH 1 *^ 

btivrtxtu. £*i,e>©ws> rvy-^-K 
[0022] ±ia©±^tJB«**tfc««f*sa«*tt 

50 «>5?©ilMi#fflffi"T?§a« *«W©*SBBlSlMtt. *il 




(6) 

9 

[0 0 2 3] *ftW<DWL&WF*¥&- atfflElSltt^J: 

So 

[0 0 2 4] 

immm] fiLT* ^WCe^#^42^£i¥b<^ 1 
[0025] *K«ij"e»&*xfc*'M ^ K«ftii#yr 

#»^JK (Td) : ^*Jlfcfi«PRFai«*« <*-f:3-« 
^XMS TG / DTA— 2 2 0i) 4fflV>«#l 0°C£> 
#SS8ire»i5£U MM'i>5%<DMfi4Tdhb*:o 

*r&JteS : ^^n-^ftfittsmv^ nmp» 3 
o*ct'0. 5 g/d lcDaat-aij^bfco 

hft : «»isana4fflivtai^bfco : 

[0 0 2 6] 

mnm] 
mmmi 

a cn , st C23 t^nsiiiw^^^^ 

1) 5S C3D ^1X5 3, 5-^7^$lS^T 

7y^f;i/ (R 1= c 18 h 37 ) ©RiSo 

ffl}$gS4ottfc 5 0 0ml©HoP777^l:f h ^ t 
po77> (THF) 2 0 0ml«^ CLClc^T 
ij;V7W-jl/13.5g (0.0 5 0mol) , hU^ 

^> 8.4ml 4^Px0"CT*Jt»bfco ZtilC 
3 , 5 ^D^W-f ;v^nU H 1 . 5 g (0.0 

50mol) *THF 5 0mltiS*b&*»*3 0^ 

£©»t4 1 L©*tJ0Av »«3i^;H . 5 LT*fftffib 
fee «^t#«W*3Na«T3lil, ttfflBW*T?3 

Els *&fc*^«fci*bfc. 

ttK^U^ATfWiU »«l4»EET9*bT»$>*u 
fc*SS4* |p»^;i/t?2[o]S*SSbT3, 5-v^b 
DSIfB^fr'J^f^lS.lg (0.0 3 9m 
ol) 4»fc. lfrSUi7 5.9-7 £ 

(Dft-&«i©»ia*iR^NMRT«eBbfca. »fb£-«i 

[0 0 2 7] tfttofes 3, 

7'Jjl/x^f;i/8.0g (0.0 17mol) 4WlfcE-?" 
;U3 0 0mlH«£>U 5 1 . 0 g 

45»JU »a4«£ETH*bT»e>n&*Sft4n-^ 
r^>/lf»^^2IllB*SSbt:x 3, 
ySIfK^rTV^^T^MM 8g (0.0 11m 




!f$M¥8- 1 2 0 0 7 8 

10 

o i ) 4»&. zcD^mvmmz 8i.s-82.6x 

[0 0 2 8] 2) 5t C 4} -T^SftS 3, B-^T^V 

)]/) ^rv-rnh^iO ^^^^ (^ibm=3, n 
= 1 x R 2 =C 2 H 5 ) ®S£. 

f;i/WA7U'5 0 0ml, 4- (b^>*-4-x 
^V-S^P^* 7xy^V20.4g (0.10 
0 mo 1) , &«#D£ix4 1.4 g (0.3 Omo 1) 4 

HH8.1g (0.13mol) 4jbPX. 1 0 0 -CTMKb 
<«#b&. 10RfHSl6**fc«-©**2L©2kt 

^n^.. Sixf;W.5LtMbfco «lvr*f*W4 
3N*»-e3lHk 2N7k» J fb^bU , >A***ft^ 3 ^ 

tbU^ATKHU »«4«EET«*b"t»6tifclS 

S4, n-^^>T?2lllS»SSb'r4- (b^>*- 

20 17. 6g (0.067 mo 1) 4f#feo Buftte 6 8 . 5 

[0 0 2 9] iOTs ««*4^ ttfc 5 0 0ml (DHo 
P77X^CTHF 3 0 0ml^K^ £££4- (b 
^>^_4 -x^b-^P^^) 7 31^*5/^0 
;VHH8.0g(0.0 6 8mol)s bV^^ 
5>l l-.4ml4flP^.0 o CT?«i*l/feo -tU^ 3 , 5 
-y- hn^W-Ol/^PV F 1-5.7 g (0.0 6 8m 
ol) * T H F 5 0 m 1 US* bfcS»* 3 0 M»T 
U i©SS6RiaSJS4ff*ofc 0 S«»T«^10* 
30 4 1 LfiDTMCiJDiU ffl^^b 1 . 5 L-CJflttll/fco $c 
V^W«W4 3N*»T-3|§1. i&MWzkT 3 £ 

U U *«4«ETS*bT»&tifcttB 

4, B«Ji^-;i/-t?2lHlll*SfflbT3, 
SKC4- (b7>7-4-xf;i/-S/^D^>;i/) 
7xy^i>7D^!/) x^^;t/2 3.3 g (0.051m 
ol) 4»&. BMWil 0 8.0-1 0 9.4-C-Cfc-o 
fco ^©ft-&»©«iS4 I R^NMRtfflBbfc^ 3X 
<b-&«5©gMa7c4fi 1 ^ fc o 
40 [0 0 3 0]«b^ 3, 5-yxhD^ifi C4 
- (h^>^-4-^5 L ;b-^>^n^^> / >' l/ ) V^J* 
^7°ntr;vD x^^bl 5.0g (0.033mol) 4 
Sixfjl/SOOmlrt^U SJfi^S^A-MHR 
1.50 g4ffllitfflrffl«£ETt?««ai7c*fi 1 ofc. 22* 

»T«tt«*58uu *«4*EET«*bT»&ftfc« 
a^ n -^^>/ifKji^;uT*2[gs*sabTs 3, 
5-^r^ySf*S» C4- (b7>^-4-^;v- 

lg (0.0 2 8mol) 4»fco CGDfb^^BIU&ii 
50 9 1.5-9 2.4"CTftofco 



11 

[0 0 3 1] 3 ) 

XfTUjrafAO. 0 6 0 6 g (0.15mmo 
IK 3, C4- (b7>X-4 

x;v0.5348g ( 1 . 3 5mmo 1) . NMP3.0m 

0^* 1 0°CiC{S*>, BPDA40.4413g (1.5 
Ommol) JSAbfc SSCovvfcBPDA*NMP 
3mltM!:U *©SS 3 BSP^EJfcSrfr-? fe. W 
f,tufeStSfflt*NMP/^;v-bov;v7'= 1/1 

T-4.owt%ctr^ noommw&ttz-ti?* 

ft, 2 0 0-C-C3 0»H«SJS£U HJS6 0 0*>^;* b 
D-A©# 'M 5. KK*Ktt*:»6*»*. C©# 'M 
= #BPfiJS#3 6 0. 3 •CTft!). *fe^©& 

w*»(«ia*ttJtttO. 51 (3 0-Cx O.5g/*20 



(7 ) ^18^8- 1 2 0 0 7 8 

12 

*dh NMPM) -efe^fc. 

[0 0 3 2] 4) *;uf&5fcfc«fclJ t 7'l/*-;i<bftai;£ 

t-b;i/J*2 O/zmffl^-t^^^jit^ ^'VV 
(*) «*iiFB-01*8Abfc. •ecMAlfc-b;^ 

1 2 o-c-t-3 oftmtia$t<®m*'rt^ito mm®M&tii& 

U yi/fiVh^^WSt 2 9 . 2JST-$.-3fc 0 * 

[0033] mmm2~5 
3, s-^r^^ifi^rT^nxf^ 

3, S-V7$J&Jimmt4- (h7>X-4-if 

■carafes -b;w^«*jj:w7'i/f-;i/b#i«(ffi*tTo 

[0 0 3 4] 



10 



£tfc« 


& (3) 




(4 3 


R 2 


* cn 


* (2] 




mm 


m 


1 


R 1 
C 1 8 H 3 7 


m 

3 


n 


C 2 H 5 


01 


0.9 


2 9.2* 


0.5 1 


3 60.3 


2 


C 1 8 H 3 7 


3 




C 2 H 5 


0.3 


0.7 


38,1' 


0.3 9 


3 5 8.2 


3 


C A 8H 37 


3 




c 2 tt 5 


0.5 


0.5 


43.0' 


0.7 3 


3 7 2.9 


4 


C i a M 37 


3 




C 2 H 5 


0.7 


0.3 


2 2.6* 


0.5 5 


3 4 9,9 


5 


Ci8 H 37 


3 




c 2 H 5 


0.9 


0-1 


8.1 0* 


0.4 9 


3 70.8 



[0 0 3 5] 



Tfg*KM1lpai*a**»6» TN, STN> SBEffl* 
[Blfflfflil#ftKW] 

[HI] *SfB^J 1 ?>*lfetf 'J 4 X F 7 -f ;UA© I R 



(8) ^m¥S- 1 2 0 0 7 8 

[Ell] 

— , e 



r 




7 % 3 t 5 * ~i r * 



